Dietary supplements (DSs) are typically used by the elderly in a population, but younger age groups are increasingly purchasing these products. In consideration of this issue, the present study investigated the DS-related behaviors and general lifestyles of university students in South Korea. The health conditions, consciousness, involvement, and knowledge, as well as the future behavioral intentions, of DS users and non-users were determined and compared. A survey was administered to the respondents, and measurements were adapted and rephrased to suit the Korean context. Results showed that although the behaviors of DS users and non-users were characterized by similar patterns, significant differences in health involvement and future purchase were found between these groups. Health involvement influenced DSs buying intentions in the future, but no significant differences in the other variables were found. The findings suggested that university students take DSs regardless of their expectations about their efficacy and that their knowledge does not affect their intention to purchase such products.
Introduction
Increased life expectancy encourages individuals to lead healthy lives, or perhaps healthy lifestyles allow individuals to have extended life expectancy. People have shown interest in how to pursue a wholesome manner of living and accordingly engage in exercise and consume healthful food, including dietary supplements (DSs) [1] . These products are used by an average of 50% of adolescent populations in developed countries, with consumption in the US and the UK being especially high [2] . Approximately 54% of American adults use DSs such as multivitamins and minerals [3] .
In the Korean context, about 42% of adults have taken a DS at least once in their lifetime, as indicated in the results of the Korean National Health and Nutrition Examination Survey in 2015 (KNHANES) [4] . The market for DSs has rapidly increased since 2009, reaching a size of US$1792 million in 2013 [5] . Vitamin or mineral products are the most frequently consumed supplements in the country [6] . In 2015, the total healthy eating index (HEI) score for Koreans was 57 points [7] . Similar to the Korean HEI score, the total HEI score for Americans was 53.5 points between 2007-2008 [7] . The Korean HEI indicated that although Koreans had a high intake of vegetables, protein, and carbohydrates, their diet was low in sodium and whole grains. Moreover, according to the 2017 Korean National Health and Nutrition Examination Survey (KNHANES), the 19-29 age group had the highest percentage of malnutrition compared with other age groups [8] . From 2016-2017, Korean people's intake of fat, sodium, vitamin A, and vitamin C decreased by more than 5% [8] .
available food, in terms of variety, price, and convenience may tremendously affect how they behave with respect to food consumption. On the basis of the discussions above, this study investigated the DS-related behaviors and general lifestyles of university students in South Korea. To this end, the health conditions, consciousness, involvement, and knowledge, as well as the future behavioral intentions, of DS users and non-users were ascertained and compared.
Materials and Methods

Participants
This analytical cross-sectional study recruited university students in South Korea, excluding those who were undergoing medical treatment for health problems. Before the survey, the study questionnaire was approved by the institutional review board (1041549-190709-SB-77) at Woosong University. After the selected respondents expressed agreement to participate in the research, a survey was administered to them. A total of 310 questionnaires were distributed, and 289 were returned. After careful screening, four questionnaires were further eliminated because these were completed by students undergoing medical treatment. Responses which most questions were answered by respondents were entered into a final sample to analysis. A final sample of 285 questionnaires were obtained for analyses. On DS experience, 179 respondents (63.5%) had experience, while 103 (36.5%) had not taken DSs previously. Of the DS-experienced respondents, 89 (49.7%) were taking DSs currently and 90 (50.3%) were not taking DSs.
The sample size appropriate for this study was determined via the G*Power program [31] , which uses a p < 0.05, a power of 95%, an effect size of 0.15, and four independent variables as components of multiple regression analysis. The calculated size was 129 respondents. The conducted two-tailed t-test indicated that a sample size of 54 participants is required on the basis of an effect size of 0.5 and a power of 95, whereas chi-square statistics estimated this requirement at 220 respondents. The consideration of a 10% dropout rate yielded a required sample of 242 participants, which was the size adopted in this study.
Measurements
A self-administered questionnaire was used in data collection, which commenced in July 2019. The instrument contains DSs usage information, general health conditions, perceptions towards health behaviors, nutritional knowledge, and demographics. Questions asking DSs usage were excerpted from [32] . The questionnaire also consists of four health-related statements to be rated on a five-point Likert scale (1: not very good, 5: very good), which were also adapted from previous research [32, 33] . The four questions that focus on health conditions were based on [17] , and an additional four queries into health consciousness were obtained from [17] and Involvement seems to be dynamic, exhibiting characteristics that are specific to the issue of interest in this study. Hence, this research measured involvement on the basis of health information search behaviors. Four questions on this matter were taken from [17] . Questions on future purchase intent was adapted from [32] . All the questions were asked to rate some of the statements on a five-point Likert scale (1: strongly disagree, 5: strongly agree).
To measure individual knowledge, five questions were excerpted from previous studies [34] . Knowledge was measured using five questions, with a correct answer coded as 1 and an incorrect response coded as 0. The correct responses were added up per respondent then divided by the number of questions, which was 5. Therefore, the mean values were calculated.
Body mass index was calculated on the basis of self-reported height (cm) and weight (kg) and were categorized as follows: below 18.5 = low weight, 18.5 to 22.9 = normal weight, 23 to 24.9 = overweight, and 25 = obese.
The respondents were asked questions regarding DS consumption. Responses of "yes" and "no" to the question of whether one has ever taken DSs were coded as 1 and 0, respectively. The respondents with DS consumption experience were queried as to (1) whether they were currently taking DSs, (2) whether they were experiencing any side effects, (3) what their preferences are in purchasing DSs, (4) what products they have consumed, and (5) what their reasons are for taking DSs. The demographic characteristics of the participants were also obtained.
Statistical Analyses
The data were analyzed using the Statistical Package for the Social Sciences version 25.0 (IBM, Chicago, IL, USA). Descriptive statistics were used to illustrate the respondents' demographic characteristics and experience with DSs. Cronbach's alpha analysis was run on three independent variables (health condition, consciousness, involvement) to test the validity of the constructs. Independent t-tests were performed to ascertain the differences in health-related behaviors between DS users and non-users. A multiple regression was conducted to probe into the effects of health-related behaviors and knowledge on DS purchase.
Results
Demographics
The demographic characteristics of the respondents are shown in Table 1 . More than half of the respondents were female (57.5%) and single (98%). The sample was composed mostly of sophomores (40.8%), followed by freshmen (30.3%), juniors (17.3%), and seniors (11.6%). The majority of the respondents were aged 20 (28.4%) and 21 (28.8%) years. About 54% lived on their own, and 37% resided with their parents. Out of the participants, approximately 30% were on a diet; most of them (41.2%) had neutral opinions regarding their body image, whereas 38.7% expressed dissatisfaction with such attribute. Only 7% were satisfied with how their bodies look. The majority of the respondents (61.2%) were of normal weight, and 16.4% were overweight.
College majors, the respondents were divided into those pursuing food-and health-related programs and those studying under non-food and non-health disciplines. All the correct answers of each respondent were summed (n = 275, M = 0.83, SD = 0.79). The t-tests showed no significant differences in level of knowledge between the food/health and non-food/non-health majors (t = 1.416, df = 273, p > 0.05). Table 2 presents the results of the descriptive analyses of experience with DS. More than half of the respondents (63.5%) have taken DSs in their lifetime, whereas 36.5% have never consumed such products. Of those who have taken DSs, almost half (49.7%) were taking DSs at the time the study was being conducted. The students stated that they were taking DSs because these were recommended by their families (45.1%) and because they wanted to promote general health (34.7%). Some of the respondents had no reason driving their consumption (5.8%).
DSs Intake Behaviours
The participants typically checked nutritional information on packaging (48%) and acquired information from others (28.7%) when deciding on purchasing DSs. About 88% have not experienced side effects when taking DSs, and only a small number of them encountered problems such as digestion issues (5.5%), fast heart beat (2.5%), constipation (2.5%), and headache (1.2%). Multiple responses were derived when the participants were asked about the specific DSs that they have taken. The most commonly consumed supplements were multivitamins (30.3%), followed by vitamin C (17.3%), probiotics (15%), omega-3 products (11.1%), eye-care supplements such as lutein (6.5%), iron (5.5%), protein supplements (5.5%), supplements that support diet (4.9%), and calcium (3.9%). 
Assessment of Health Conditions, Involvement and Knowledge
Four constructs, namely health conditions, health consciousness, health involvement, and future behavioral intention were used to investigate consumers' perception and behavior towards DSs. Three constructs, namely, health conditions (Cronbach's alpha = 0.839), health consciousness (Cronbach's alpha = 0.675), and health involvement (Cronbach's alpha = 0.875), satisfied the validity criteria for measurement. Generally, the respondents exhibited a neutral stance as regards their health conditions (M = 3.16, SD = 0.864), physical strength (M = 2.90, SD = 0.896), psychological conditions (M = 3.20, SD = 0.838), and ability to take care of themselves (M = 3.35, SD = 0.861). Similar patterns were found for health consciousness.
The health conditions, health consciousness, health involvement, and future behaviors of the DS users and non-users were compared using independent t-tests ( Table 3 ). Each of the constructs exhibited high validity as indices, and the results showed significant differences between the groups in terms of health involvement (p < 0.001) and future behavioral intention (i.e., purchase) (p < 0.001). However, no such dissimilarities were found with respect to health conditions and health consciousness. The DS users engaged more frequently in information searches than did the non-users, and the former also exhibited an intention to purchase DSs in the future. The correlations among the four constructs are shown in Table 4 . A multiple regression was run to ascertain which health-related behaviors affected the intention to purchase DSs (F = 46.456, Adj. R 2 = 0.40, R 2 = 0.406, p < 0.001). The findings showed that health involvement highly affected future DS purchase (B = 0.756, SE = 0.629, t = 12.721, p < 0.001), whereas health conditions, health consciousness, and knowledge exerted no effects (Table 5 ). Table 4 . Relationship between health conditions, consciousness, involvement and future behavioral intention. All questions asked on 5-point Likert scale (1: very disagreed, 5: very agreed).
Constructs Health Conditions Consciousness Involvement Future Purchase Intention
Discussion
This study found that more than half of respondents have taken DSs, and out of these groups, almost half were taking the aforementioned supplements during the course of the research. This result is similar to the outcome of the KNHANES, which indicated that about 42% of Korean adults have taken a DS at least once in their life [5] . Interestingly, the most important driver of DS consumption is recommendation from family members. College students' behaviors, such as valuing their peers' opinions, were in line with adolescent behaviors. A previous study found that most college students who took DSs were usually recommended to by family and friends [32] . This study also found similar outcomes. University students are still in the transition stage between adolescence and adulthood and may therefore continue to need extra care from their families. Adolescents are a most vulnerable and easily misinformed population [9] , who are targeted by the DS industry [35] . Suggestions from friends also considerably influence the health behaviors of university students [32] , who tend to emulate their peers. DS consumption is likewise prompted by the desire to promote general health. The transition from high school to college may result in alterations to dietary behaviors because of dramatic changes in surrounding environments [36] [37] [38] . To compensate for lifestyle adaptations, college students may consume DSs to maintain overall well-being [5] .
The current work found that nutritional information on product packaging was the most important factor for the consideration of DS purchase. Consumers search for information when they make decisions [39, 40] because of the many choices and products that are available to them [41] . An intriguing finding in this research is that although the respondents' knowledge levels were low, they still carefully examined nutritional information on packaging, suggesting that some information can be misleading or some other reasons for consumers. Abundant information on DS products may confuse consumers, especially those who have low knowledge of these commodities. Many previous studies confirmed that knowledge level and health behaviors are irrelevant to consumers' decision to purchase products [42] ; that is, purchase is based on perceptions rather than objective evidence [1, 43] . Hence, education that cultivates adequate knowledge about DSs is needed [43] .
Recommendations from others accounted for the second most influential factor for DS consumption for the same reasons discussed in regard to family and peer influence. The most commonly consumed DSs were multivitamins, consistent with the findings of another study [6] . Meanwhile DS users and non-users significantly differed in terms of DS intake, but no such difference was found in connection with other health-related behaviors.
DSs can be beneficial to one's health; if an individual is driven to take these products out of concern for his/her well-being, then such behavior may motivate other healthful habits, such as regular exercise. However, no differences were found between DS users and non-users. The relationship between stress and food intake is a well-known phenomenon. Food intake increases and shifts toward unhealthy choices when people are exposed to stressful conditions [44] . Concerns have been raised regarding the possibility that DSs will encourage individuals to eat less healthy food or pursue unhealthy lifestyles [13] . DS users may rely solely on supplements and neglect other health behaviors that may bring about positive health outcomes.
The prevalence of DS consumption has been attributed to health conditions and health consciousness. This study postulated that health consciousness significantly affects DS consumption, but general health conditions and health consciousness were viewed in a neutral manner by both the DS users and non-users. These individuals were highly confident about their health and physical strength. Given that DSs are dispensed without the need for a prescription and are available to all individuals who may have different health conditions, the benefits of such products may be minimal, and their efficacy remains controversial [6] . Therefore, although the DS users may have been aware of the potentially weak efficacy of DSs, they also held positive perceptions of the benefits of consuming these supplements. This positivity might have stemmed from advertisements that deliver highly persuasive messages in a fiercely competitive DS market [43] . The result can also be attributed to the DS users understanding that supplement consumption helps them keep pace with the demands of campus life [12] , which is known to present easy access to rapidly available snacks, regardless of the health condition and consciousness of students.
Given that involvement is difficult to measure [17] , information search behaviors were used instead. These behaviors were significantly more prevalent among the DS users than non-users. Involvement is related to certain manners of conduct because DS purchase requires considerable cognitive effort [17] , in contrast to food purchase [17, 20] . As previously mentioned, the DS users and non-users exhibited no difference in terms of health conditions and consciousness. Thus, individuals in need of DSs look for information and are finally led to purchase these supplements.
Conclusions
This study investigated DS usage behaviors among university students in South Korea. Abundant studies have examined the manner by which university students conduct themselves in connection with their diets, but few have been directed specifically toward shedding light on the effects of health conditions, consciousness, and involvement on DS intake among South Korean students. The present study found that surveyed college students believed that they were healthy [9] and only moderately conscious of their general health. Moreover, their health consciousness was unrelated to their information searching behaviors regarding their health. This may be the result of their lack of nutritional knowledge or due to strong social bonds with their peer group. Additionally, the results indicated that their DS consumption was highly influenced by recommendations from family and friends. Since they were not knowledgeable of nutrition, they would review the package's nutritional information when deciding whether to make a purchase-this behavior suggests that they may purchase DSs that they do not need. Furthermore, certain statements on the packages may motivate and persuade them to make unnecessary purchases. Hence, to avoid reckless DS intake, proper educational interventions are necessary.
For the DS industry, fierce marketing is necessary for them to survive in the market. However, persuasive but vague statements should be prevented for these products to be effectively used in the next stage of university life for DS users. These students will enter the workplace and might need DSs more than ever for their health as they grow older. Achieving longevity in the DS market necessitates the formulation of policies regarding supplements.
The limitations of this research should be noted for future studies. First, this study was conducted in a campus in South Korea; thus, different university students around the world should be involved in future research. Second, campus lifestyles should also be investigated to examine the DS consumption and dietary habits of students. Third, to assess which areas require nutritional education, actual nutritional intake and the consumption of DSs should be measured. Finally, the specific ingredients of DSs and related behaviors should be examined to draw implications for the industry and the well-being of consumers taking DSs. The results of the present research may add to the DS literature as university students take these products, regardless of their health conditions or consciousness. Moreover, their knowledge levels do not affect their intention to buy DSs, thus raising the risk of misuse among the population. Appropriate educational intervention is necessary to enable university students to avoid adverse effects from DSs.
